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REDUNDANT PATHS

EEE PARIS WAVE GEEN SELECTED AND COMIACLLED 1M ACCORDANCE W1TH
SPAR-NNS-PA, 003, THIS DOCUMENT OEFINES THE PAOGRAN |
REQUIRERENTS FOR NONITORING AMD CONTROLLING EEE PARTS. THE
REQUIREMENTS INCLUDE PARTS SELECTION 10 AT LEASY “ESTABLISHED
RELIABILITY® LEVELS, AND ADEQUATE DERATING OF PART SIRESS
LEVELS. PROCEDUMES JuD ACTIVITIES ARE SPECIFIED TO ENSURE AT
LEAST EQUIVALENT QUALTTY FOR NOHSTANDARD AND [AREGULAR PARTS .
RELIABILITY ANALYSIS WAS COMFIRMED WO PARTS WITH GENERICALLY
NIGH FAILUAE RATES. AENOSPACE DESIGN STAMOARDS FOR DETAILENG
ELECTROMIC PARTS PACKAGING, MOUNTING AND

STRUCTURAL /MECHANICAL / EWTEERLTY OF ASSEMBLIES ARE APPLIED.
SUCH DESEGN NAS BEEN REVIEWED AMD FOUMOD SAT ISFACTORY THROUGH
THE DESIGN AUDIT PROCESS, INCLUDENG THE USE OF RELIAGILETY
MAINTAINMABILITY AMD SAFETY CHECKLISTS. MATERIAL SELECTION AnD
USAGE CONFORMS IO SPAN-SG.3A8 UHICH 15 EQUIVALENT 10 JHE NASA
MATERIALS USAGE REQUIREMENTS. WORST CASE ANALYSIS HAS BEEW
CONDUCTED TO ENSURE THAY PERFORMANCE CAN HE HET UNDER WORST
CASE TEMPEAAIURE AND AGING EFFECTS. EEE PANTS STRESS ANALYSIS
HAS BEEN COMPLETED AMD COMFIRMS THAT FKE PAATS MEEY THE
OERATING REQUIRENENTS.

PAINTED CIRCUIT BOARD DESIGNS HAVE BEEN REVIEWED TO ENSURE
ADEQUATE CIRCUIT PATH MIOTH AND SEPARATION AND 10 CONFIRN
APPROPRIATE DIMENSEONS OF CIRCUIT SOLDER PADS AND OF COMPONENT
HOLE PROVISIONS.

PARTS MOUNTING METHODS ARE CONFROLLED IN ACCORDANCE WIIH
NSTC-STD-136 AND CAE PDOYLBY, VHESE DOCUMENTS REQUIRE
l:mgMI ENG METHODS, STRESS RELIEF, AMO COMPOMENT
§ .

WHERE APPLICABLE

y DESIGN DRAUINGS AND DOCUMENTANTON GIVE CLEAR
IOENTFICATION Of
PARIS.

HANOLING PRECAUTIONS FOR ESD SENSITIVE

BOARD ASSEMELY DRAMINGS INLLUDE VHE REQUIREMENT FOR SOLDERING
STANDARDS 1M ACCORDANCE Wilh NHE 5300.4(3A) AND JSC 0BSODA.

PROCESSING OF ADDRESS DECODING 15 PERFORMED USING *A' TYPE
€MOS LOGIC DEVICES. INPUT OATA 1S BUFFERED BY A COMPLEMENTARY
TRANSISTOR SIAGE. THE CMOS LOGIC CIACUITS ARE OF THE GEWERIC
IYPE_SERIES “L000A. FHE COMPLEMENIARY IRANSISTORS ARE 2N2222A
AND 2K2007A.
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HAND UNCONHANDED womioN. |
CONTROLLER OUTPUT IN PEAMANENT B1AS THE RHC IS SUBJECTED [0 TME FOLLOWEING ACCEPTANCE ENVIRONHENTAL
aly-1 ALL AKES. OF 35X IN ALL TESTING AS AN SRU. :
SPAR P/W AKES [N ONE I
S1ISSE117 CAUSE(S): DIRECTION AND O VIBRATION: LEVEL AND DURATION REFERENCE TAGLE 1
(1) LOSS TERG OUTPUT IN
OF +12v OR OIHER DIRECT 0N O THEAMAL:  +120 DEGREES F TO 20 OEGREES F (12 MRS PER
~12v DUE 10 INABELIEY 10 CYCLE) 2 CYCLES TOTAL.
INPUT FILTER ENTER MANUAL
PARTE. AUGHENTED THE AHC IS TESTED AS PART OF THE DAC SUBSYSTEM; WHICH CONSIST
MODES : OF DEC PAMEL, THC ANO RHC; PER 19 347.
WORST CASE THE TOTAL DAC SUBSYSIEM UNOERGOES RWS SYSTEM TESTING, (TP 518
PR ANS STRONGSACK, AMD TP352 FLAT FLOOR TESTS) WHICH VERIFIES THE
UNEXPECTED ABSENCE OF THE FAILUAE MOOE.
MOYTION. & JOINT
RUNAUAY . QUALIFICATIONS TESTS
m*mcl‘l‘n_ --------------------
CREW ACTIOM . THE AKC IS CEATEFIED GY SINILARITY 10 YHE ORB1TER USED RHC
AEQ. ENCEPT FOR FINGER OPERATED SWITCHES.  THE BASIC DIFFERENCES
1S THAT THE ORBITER RHC IS TAIPLE REDUMDAWT AND THE RWS RHC
REDUMDANT PATHS 1S SINGLE STRING.
RERATHING
WA FLIGHT CHECKOUT

POAS OPS CHECKLIST (ALL VEHICLES) JSC 14987

—
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RATIONALE FOR ACCEPTANCE

EEE PARTS INSPECTION IS PERFORMED AS REQUIRED @Y
SPAR-ANS-PA.00). EACH EEE PART IS QUALIFIED AT
TO THE REQUIREMENTS OF THE APPLICABLE SPECIFICALION,

ALL EEE
PARTS ARE 100X SCREENED

AHD BURNED [N, AS A MINIMUM AS

APPROVED TES{ING
AEOLIRED
5% OF PARYS MAXIMM $ PIECES
EACH LOT WUMBER/DATE LODE OF PARTS necelveo.,

WIRE IS erOCURED 0 SPECIFICATION MIL-u- 22759 OR MIL-W-813a%

AMD INSPECTED AMO TESIED 10 MASA JSCMB0BD STAKDARD MUMIER 954,

RECEIVING INSPECTION VERIFIES THAT ALL PARIS AECEIVED ARE AS
FOENTIFIED [N THE PROCUREMENT DOCUMENTS THAT WO PHYSICAL
DAMAGE WAS OCCURRED 10 PARYS DURING SHIPKENT TRAT ThHE
RECEIVING COCUMENTS
AND SCAEENING DATA CLEARLY IDENTIFIES ACCEPTADLE PARTS,

PARTS ARE [MSPECTED THROUGHOUT MANUF ACTURE ARD ASSEMELY AS
APPAOPREAIE 10 THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTiONS INCLUDE, .

FRINIED CIRCUIT SOARD INSPECT10M
AND ADEGUACY OF PLATED THROUGH NOLES,

COMPONENT MOUNTING INSPECT ION FOR CORRECT SOLDER|NG YIRE
LOOPENG, STRAPPING
Awo cexbirieo 10 wAsa Nng 5300.4¢3) STANDARD, AS MODIFIED
BY JSC 08800A.

COMFORMAL COATING INSPECTSoN FOR ADEQUATE PROCESSING |5
PERFORMED USING ULIRAVIOLEF L1GHY VECHNIQuUES,

POSE P.C. 8D, JN51a,; v Lok ENSPECTIOM, VORKKANSHIP L
ctfungluiss (HOME YUE LL 7GUVERNMENT
POINT

P.L. BO. INSTALLATION INSPECIION, CHECK Fom CORRECT BOARD
ANSIALLATION, ALIGNMENT OF B0ARDS. PROPER COMNECTOR COMTACT
MATING, WIRE ROUTING, STRAPPING Of urs €1C.,

PRE - CLOSURE INSPECTION, WORKMANSHIP AND CLEANL ENESS
CCAE/GOVERNMERT REP, - MANDATORY INSPECTION POINT)

PRE-ICCEP:I‘IEE :Eﬂ' IIlgPtCl;l')H, WHICH INCLUDES AN AUDLT OF
LOVER TEER INSP Ol COMPLETION, AS BUILT COMFIGURAT 10N
VERIFICAYION 10 AS DESIGH EIC., §

A TEST READINESS REVIEW (IRR) whick
TEST PEASOMMEL, [ES] M LT S, JEST
SIATUS ANB manouane CONFIGURAT 1

RELIABLLITY, CONFIGURAT ION CONTROL

NG

ROL, SUPPLIER AS AbeLICABLE,

AMD BHE GOVEWMENT REPRESEMIATIVE, PRIOR To e SIARY OF ANY
=4 THIOR 10 FME STARY OF ANY
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THE PART LEVEL
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FORMAL TESTING (ACCEPTARCE OR QUALIFECATION).
ACCEPTANCE TESIING (ATP) TMCLUDES, AMBLENT, VIBRATION
AND THERMAL YESIING (CAE/GOVERNNENT REP. - MANDATORY
INSPECIION POINT)

INTEGRATION OF DRC PANEL, RHC, THC AND MCIU

PERFORKED AT EACH STAGE OF INFEGRATION, Wnitu
GROUMDING CHECKS, IWTER
INSPECTION FOR BENT OR PUSHBACK COMTACTS ETC.

- SUB-SYSTEN PERFORMANCE TESTING (AIP). LNCLUDES AN AMBIENT
PERFORMANCE TEST. (MAMDATORY (NSPECTiom POINT).

INCLUCES

IMCLUDES GAOUMDING CHECKS, THHU WERENG CHECKS, WIRING
INVERFACE CONNECTORS FOR ‘EHI OR PUSH BACK COMIACTS ERC.
SRMS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT

POINT)
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INSPECTIONS ARE
COMNECT CABLE VERIFICATION, COMMECIOR

SRMS SYSTENS IWTEGRATION, THE EWTEGRATION OF MECHANICAL ARM
SUBASSEMOLLES AND THE FLiGHY cABIN EQUIPHERT TO FORN THE SRMS.
INSPECTIONS ARE PERFORNED AT EACH PHASE Of INFTEGRATION WHICH

ROUTING,

PERFORMANCE TESP. (SPAR/GOVERNKEMT REP. - MANDATORY INSPECTION
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S1153E117 CAUSE(S): DIRECTION AND
(1) L0ss ZERD OUIPUT IN NO EEE PARTS FAILURES WAVE OCCURRED SUBSEQUENMT 10 ASSEMBLY Of
CF «12v OR OTHER DIRECYION PARTS.
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DURING INITIAL EMI TESTING, THE RHC WUAS FOUND TO BE
SUSCEPIIOLE TO RADIAIED EMISSIONS RESULTING IN UWCOMMANDED
OUTPUES IN EACH ANIS. THE PAOSLEN WAS RESOLVED DY REDESIGN OF
THE ROCKWELL SUPPLIED INTERCONNECT CABLE BETWEEN RHC AND THE
DAC PAMEL. THIS CADLE, POSBA(P) TO P4TI(S), HAS A DOUBLE
g&ig'gsun, VITH 350 OEGREE SHIELD COMTACT AT EACH
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AND on RATIONALL FUR ACCEPTANCE
DESICNATHON CAUSE END 1TEN CRITICALITY
1470 ' ROTAT IONAL NODE : UMENPECTED ARN
. HAND UNCONNANDED MOTION. OPERATIONAL (FFECTS
CONTROLLIN oUTPUT iN PEAMAREMT BIAS | o T 00T
orY- | “ALL AXCS. of 358 In ALL
SPAR P/ AYES IN ONE ARM DOES WOT RESPOMO PROPERLY TO COMMANDS OR DRAIVES WITHOUT
SIISSENIT CAUSE(S): DIRECTEON AND CONMAND. MHEN ¥HL COMMAND IS RENOVED, THE ARM CONTINUES 1O
(1) L0SS IERD OUTPUT 9N . BRIVE. .
OF +12v OR OTHCA DIRECTION
-12v DUE TD INABELITY TO CREM ACTION :
INPUT FILTER EMIER mAnUAL | ool
PARTS. AUGHENTED
NODES . APPLY BRAKLS.
NORST CASE -
---------- CAEW TRAIMING
vsexeecTee | ool
JMOTION. 6 JOINT
RUMAUAY . ' THL CREM WiLL BC TRAINED TO ALUAYS OBSERVE WHETHER THE ARE IS
UNANMUNCIATED RESPONDING PROPERLY 10 CONMAWDS. IF IT ISM'T. APPLY BRAALS,
CRIM ACTION
AEQ.
- RESSION CONSTRAINT
REDUNDANT PATHS | oo T
AEAAINING

--------------- OPERATE UMDER VEAWHIR RATES MITHIN 10 FT OF STRUCTURE, THE
N/A OPLRATOR HUST 81 ABLE TO DETECT THAT THE ARM 1S RESPONDING
PROPERLY FO COMMANDS VIA MINDOMW AND/OR CCTV VIEMS DURING Art
ARM OPERATIONS.

SCREEM FAILUALS

N/A
ONRSD OFFLINE

EXEACISE RHC IW ALL AXCS
VERIFY VOLTAGCES AT OUTPUT OF RHC
VERIFY CURREMT ORAN

OMASD ONLINE INSTALLATION

#ONL
ONASD ONLINE TURMARGUND

EXERCISE AHC IN ALL AXES
VERIFY BIT COUNT IN EACH AXIS
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